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INTRODUCTION 


PURPOSE. 

The  purpose  of  this  activity  was  to  design,  fabricate,  and  test  a correlation- 
sensitive  automatic  clutter  eliminator  (ACE).  This  new  ACE  was  interfaced 
with  the  existing  common  digitizer  (CD)  at  Elwood,  New  Jersey,  and  data  were 
compiled  comparing  the  digitizer  performance  using  the  correlation-sensitive 
ACE  with  performance  from  an  unmodified  CD. 

BACKGROUND. 

The  basis  for  the  development  of  the  correlation-sensitive  ACE  hardware  was 
prepared  by  MITRE  Corporation.  Two  reports  were  published  commenting  on 
simulation  results  obtained  using  a second-threshold  detector  lead  edge  which 
was  dependent  on  both  the  number  of  hits  in  the  second-threshold  window  and  the 
number  of  azimuth  pairs  of  hits  in  the  window. 

The  first  of  these  reports  (reference  1)  was  based  on  completely  synthetic 
representations  of  radar  data.  The  probability  of  noise  (Pn)  distribution 
and  the  correlation  coefficients  used  in  this  simulation  were  artificial  and 
assumed  to  be  constant.  Target  detection  validation  was  also  derived  from 
artificial  sources.  The  results  of  this  study  indicated  a possible  reduction 
in  the  probability  of  false  alarms  (Pfa)  by  as  much  as  75:1.  This  was  reported 
along  with  a possible  improvement  in  true  target  detection. 

The  second  MITRE  report  (reference  2)  was  a direct  result  of  the  first  report. 
The  second  report  attempted  to  obtain  simulation  results  based  on  input  data 
which  were  more  representative  of  true  second-level  threshold  detector  inputs. 

To  obtain  representative  data,  digital  records  were  made  of  the  input  hits  to 
the  sliding  window  in  the  CD  at  Elwood.  Recordings  were  made  for  different 
clutter  areas  and  two  types  of  first-level  quantizers.  The  result  of  this 
simulation  indicated  a substantial  (not  nearly  75:1)  reduction  in  Pfa  using 
a correlation-sensitive  ACE.  Target  detection  results  were  again  based  on 
simulated  target  inputs. 

It  was  noted  in  the  second  MITRE  document  that  "Simultaneous  gains  in  detec- 
tion and  reductions  in  the  false  alarm  rate  are  possible,  because  the 
correlation-sensitive  ACE  uses  leading  edge  thresholds  both  above  and  below 
those  used  by  the  present  ACE."  It  was  these  optomistic  simulation  results 
which  prompted  the  development  of  the  correlated  ACE  hardware  at  the  National 
Aviation  Facilities  Experimental  Center  (NAFEC) . 

METHOD  OF  APPROACH. 

The  method  used  to  test  the  ACE  modification  was  to  replay  recorded  radar 
video  data  into  the  modified  and  unmodified  CD.  The  CD  outputs  were  then 
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recorded  for  offline  data  analysis  and  reduction.  The  conclusions  and  recom- 
mendations contained  in  this  report  are  based  on  a comparision  of  the  perform- 
ance data  obtained  in  this  manner. 


SYSTEM  DESCRIPTION 


GENERAL. 

The  design  goals  established  for  the  NAFEC-correlated  ACE  modifications  were 
the  following: 

1.  Provide  a flexible,  programmable  method  of  determining  the  lead  edge 
criteria  based  on  the  number  of  hits  and  the  number  of  pairs  of  hits  in  a 
variable  window, 

2.  Minimize  the  number  of  interface  connections  between  the  CD  ard  ACE 
modification,  and 

3.  Allow  for  quick  conversion  from  the  unmodified  to  the  modified  CD. 

These  design  objectives  were  obtained  using  the  system  shown  as  a block 
diagram  in  figures  1 and  2.  The  signals  sent  from  the  CD  to  the  ACE 
modification  are; 

1.  Radar  triggers, 

2.  Gated  1/4-nautical  mile  (nmi)  clocks,  and 

3.  Standardized,  clocked,  quantized  hits  from  the  sliding  window  j.nput. 

The  correlation  estimator  hardware  contains  enough  memory  to  store  ]9  sweeps 
of  data.  A single  bit  is  stored  for  each  1/4-nmi  range  cell  from  minimum 
processing  range  to  maximum  range  for  each  of  the  19  sweeps.  Switch  selection 
on  the  ACE  unit  allows  for  selection  of  a window  size  from  0 to  19  sweeps  by 
3 to  31  range  cells.  Within  the  selected  ACE  window  the  number  of  hits  and 
the  number  of  azimuth  pairs  of  hits  is  counted.  These  two  counts  ("hits"  and 
"pairs")  are  used  in  a two-dimensional  look-up  table  to  determine  what  value 
of  lead  edge  will  be  used.  This  summation  and  look-up  process  is  repeated 
each  range  cell  as  new  data  are  shifted  into  and  out  of  the  ACE  window. 

The  output  of  the  correlation  estimator  is  five  bits  of  lead  edge  information. 

These  five  bits  replace  the  five  bits  of  manual  lead  edge  threshold  (Tl) 
selected  by  switches  on  the  CD.  The  ACE  selector  switch  on  the  CD  is  then 
turned  OFF,  forcing  the  lead  edge  to  be  determined  by  the  ACE  modification. 
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HITS  PAIKS 

READOUT  READOUT 


Tl  chassis,  block  diagram 


DETAILED  DESCRIPTION. 


The  correlation  estimation  ACE  modification  is  divided  into  two  bays  of  cards, 
each  performing  an  independent  function  in  the  generation  of  the  final  Tl 
values . 

The  first  of  these  bays  is  the  Nl,  Nil  bay.  This  bay  consists  of  the 
following  12  cards: 

1 interchassis  connection  card, 

1 test  card, 

1 timing  and  control  card, 

1 accumulator  card, 

2 summer  cards, 

1 address  generator  card,  and 
5 memory  cards. 

The  input  signals  from  the  CD  are  received  on  the  control  and  timing  card. 

This  card  generates  the  basic  control  signals  used  throughout  the  Nl,  Nil 
bay.  The  hit  memory  is  contained  in  this  bay. 

The  hit  memory  is  essentially  a binary  map  of  the  quantizer  output  data 
received  from  the  CD.  The  full  range  of  data  is  stored  for  19  sweeps.  During 
each  range  cell,  a series  of  additions  and  subtractions  is  performed  on  both 
the  hit  and  pair  accumulators.  These  accumulators  thus  maintain  a running 
sum  of  the  number  of  hits  and  the  number  of  azimuth  pairs  of  hits  in  the 
selected  ACE  window.  Each  accumulator  has  an  eight-bit  output,  and  it  is 
this  information  which  is  sent  to  the  Tl  bay. 

The  Tl  bay  consists  of  eight  cards,  one  interchassis  connection  card,  one 
IV  memory  card,  five  Tl  memory  cards,  and  a data  input  card.  The  Tl  bay 
acts  as  a two-step  memory  look-up  to  determine  the  necessary  lead  edge 
value  for  a given  number  of  hits  (Nl)  and  pairs  (Nil) . 

The  first  step  in  computing  the  final  lead  edge  value  is  to  do  a direct  look- 

up in  the  IV  memory.  The  hit  bus  is  used  to  address  the  IV  memory.  For 
every  possible  hit  value,  the  minimum  lead  edge  value  for  that  hit  count  is 
stored  in  the  IV  memory.  Next,  the  number  of  pairs  on  the  pairs  bus  is  com- 
pared to  break-point  information  stored  in  the  Tl  memory.  The  output  of  the 
Tl  memory  is  then  added  to  the  output  of  the  IV  memory  to  determine  the  final 

lead  edge  value  sent  to  the  CD.  A paper  tape  reader  is  interfaced  with  the 

data-in  card  to  provide  high-speed  loading  of  the  IV  memory  and  the  Tl 
break-point  memory. 
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TEST  PROCEDURES  AND  RESULTS 


DETECTION  IMPROVEMENT  CRITERIA. 

The  criteria  established  for  evaluation  of  the  ACE  improvements  were  as 
follows : 

1.  A reduction  in  false  alarms  by  30  percent, 

2.  No  reduction  in  clear-air  target  detection,  and 

3.  Only  a slight  reduction  (5-10  percent)  in  weather  clutter  target  detection. 

These  improvements  are  measured  in  reference  to  performance  of  the  CD  with 
ACE  3 curve  selected.  Ideally,  these  measurements  should  be  made  using  a 
wide  variety  of  video  samples.  These  samples  should  include  several  radar 
types,  many  weather  situations,  varying  ground  clutter  patterns,  and  both 
logarithmic  (log)  and  moving  target  indicator  (MTI)  videos.  Unfortunately, 
there  was  neither  the  time  to  undertake  this  extensive  testing  nor  the 
availability  of  the  many  video  samples  required.  The  testing  of  the 
correlation  sensitive  ACE  was  therefore  restricted  to  five  video  samples  from 
the  air  route  surveillance  radar  (ARSR-2)  at  Elwood,  New  Jersey.  This 
drastic  limitation  in  the  number  of  video  samples  leaves  many  questions 
unanswered.  To  fully  evaluate  the  effectiveness  of  correlation-sensitive  ACE 
techniques,  a full-scale  test  using  all  the  aforementioned  video  samples  must 
be  performed.  The  test  data  from  the  Elwood  radar  can  serve  only  as  an 
indication  of  the  potential  of  the  ACE  modification. 

HARDWARE  VERIFICATION. 

The  first  tests  performed  on  the  correlation  estimation  ACE  were  run  to  assure 
proper  performance  of  the  hardware.  Built-in  test  equipment  in  both  the 
Nl,  Nil  chassis  and  the  Tl  chassis  were  used  to  verify  internal  operation. 

Fixed-hit  patterns  generated  on  a test  card  in  the  Nl,  Nil  chassis  exercised 
all  the  circuits  necessary  to  generate  the  number  of  hits  in  the  window  and 
the  number  of  pairs  of  hits  in  the  window.  These  sums  of  hits  and  pairs 
were  then  used  to  validate  the  lead  edge  generated  by  the  Tl  chassis.  The 
fixed-hit  patterns  generated  by  the  test  card  included  an  all  "1"  pattern, 
a checkerboard  pattern,  alternating  pairs,  and  all  zero's. 

A further  hardware  verification  was  performed  by  configuring  the  ACE  modifica- 
tion to  simulate  the  conventional  CD  ACE  circuit.  This  was  done  by 
reprogramming  the  hardware  to  include  the  cell  of  interest  into  the  ACE 
window  counts  and  to  program  the  lead  edge  criteria  to  be  a function  only 
of  the  number  of  hits  in  the  ACE  window.  Performance  in  this  simulated  CD 
ACE  mode  was  checked  to  assure  that  the  hardware  was  performing  in  a manner 
similar  to  the  CD. 
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8x12  WINDOW  EVALUATION. 


The  first  range,  azimuth  window  size  selected  for  evaluation  was  an  area, 

8 range  cells  by  12  triggers.  This  conforms  to  the  standard  window  size  in 
the  Elwood  CD.  This  window  size  was  chosen  so  that  any  data  obtained  could 
be  directly  compared  to  the  standard  ACE  data  of  the  same  window  size.  At 
first,  several  different  lead  edge  curves  were  used  to  determine  the  effect 
the  correlation  estimator  had  on  false  target  detection.  The  initial 
curves  were  based  on  the  results  of  MITRE  simulation  work. 

To  evaluate  the  effect  of  the  curve,  a video  tape  of  log  video  was  replayed 
into  the  CD  and  the  CD  with  the  modified  ACE  circuit.  The  video  tape  was 
recorded  during  heavy  rain  showers.  A ring  of  32  radiofrequency  (RF)  test 
targets  were  inserted  into  the  directional  coupler,  each  scan  using  a test 
target  generator.  These  test  targets  were  mixed  into  the  storm  area  and  used 
to  check  detection  in  weather  clutter  areas. 

For  this  test,  two  measurements  were  recorded.  First,  the  search  data  count 
(SDC)  was  obtained  by  using  an  electronic  counter.  Next,  the  digital  output 
messages  from  the  CD  were  recorded  on  a digital  tape  recorder.  Two  sets  of 
recordings  were  made,  one  in  the  modified  and  one  in  the  unmodified  configura- 
tion. These  tapes  were  then  replayed  into  a simplex  9020  computer.  The 
COMDIG  program  was  used  to  collect  data  on  the  probability  of  detection  (P^) 
for  the  ring  of  test  targets.  The  results  of  these  first  tests  are  shown  in 
table  1. 

The  search  data  counts  made  from  the  modified  and  the  unmodified  CD  indicated 
a decrease  of  24. 9 percent  using  the  correlation  estimator.  However,  the 
average  P(j  using  the  modified  ACE  was  reduced  by  25.0  percent  as  compared  to 
the  standard  CD.  Several  attempts  to  adjust  the  curves  with  the  8x12  window 
were  attempted,  but  each  time  the  reduction  in  SDC  was  matched  by  a reduction 
in  Pj.  It  was  at  this  point  that  MITRE  reinitiated  their  simulation  efforts 
utilizing  larger  ACE  windows.  At  the  conclusion  of  their  investigation,  it 
was  suggested  that  a series  of  tests  be  conducted  using  large  ACE  windows 
in  the  hardware. 

The  first  test  run  with  larger  window  sizes  consisted  of  replaying  a weather 
tape  into  the  correlation  estimator  which  was  consecutively  configured  for  an 
8x12,  16x12,  24x12,  or  30x12  ACE  window.  The  window  was  increased  in  the 
range  dimension  only.  For  each  of  the  different  ACE  window  sizes,  the  SDC 
was  recorded  for  the  same  5-minute  time  period.  The  SDC  numbers  are 
presented  in  table  2.  The  percent  reduction  in  SDC  obtained  from  this  test 
agreed  with  the  trends  established  in  the  MITRE  simulations.  The  MITRE 
simulations  revealed  that  detection  was  optimized  for  the  24x12  window  size. 
Therefore,  a window  size  of  24x12  was  chosen  for  further  hardware  testing. 

CURVE  OPTIMIZATION. 

After  the  selection  of  a 24x12  window  for  further  testing,  an  attempt  was 
made  to  optimize  the  theoretical  lead  edge  curve  used  in  the  MITRE  simulations. 
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TABLE  1.  PROBABILITY  OF  DETECTION  RESULTS  USING  8x12  WINDOWS 


PROBABILITY  OF  DETECTION 


CD/ACE  3 

CD/ CORRELATION 

Target 

ESTIMATOR  UNIT 

Number  (Percentage)  (Percentage; 


1 

70.0 

43.3 

2 

66.7 

60.0 

3 

88.3 

55.0 

4 

55.0 

23.3 

5 

45.0 

25.0 

6 

53.3 

25.0 

7 

73.3 

40.0 

8 

71.7 

38.3 

9 

43.3 

18.3 

10 

28.3 

11.7 

11 

98.3 

90.0 

12 

100.0 

100.0 

13 

100.0 

100.0 

14 

100.0 

96.7 

15 

98.3 

58.3 

16 

50.0 

23.3 

17 

63.3 

15.0 

18 

80.0 

53.3 

19 

98.3 

70.0 

20 

100.0 

81.7 

21 

100.0 

85.0 

22 

100.0 

96.7 

23 

98.3 

61.7 

24 

98.3 

58.3 

25 

93.3 

66.7 

26 

86.7 

31.7 

27 

90.0 

30.0 

28 

86.7 

56.7 

29 

76.7 

58.3 

30 

93.3 

51.7 

31 

73.3 

43.3 

32 

50.0 

41.7 

Average  P^ 


79.0 


54.0 
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One  source  of  additional  information  was  test  data  on  the  statistical  makeup 
of  a 24x12  window.  Since  many  tests  of  quantizers  had  revealed  the  regulation 
of  hits  in  clear  air  or  weather  clutter,  it  was  considered  necessary  to  measure 
the  number  of  pairs  of  hits  in  a window  of  24x12.  Test  points  within  the 
correlation-sensitive  ACE  were  monitored,  and  a table  showing  the  frequency  of 
occurrence  of  a certain  number  of  pairs  in  a particular  window  size  was  made. 
The  inputs  for  the  test  included  a random  noise  generator,  the  clear-air  por- 
tion of  a video  tape,  and  the  weather  clutter  portion  of  a videotape.  Table  3 
lists  the  results  from  this  testing.  An  examination  of  the  table  reveals  that 
the  number  of  azimuth  pairs  of  hits  in  the  ACE  window  is  very  dependent  on 
the  video  input.  The  table  shows  that  any  time  there  is  a count  of  six  or 
more  pairs  in  the  window  , there  is  a very  good  chance  it  is  a weather  clutter 
area.  These  data  were  used  to  tailor  the  theoretical  curves  for  optimum 
false  target  elimination  in  weather  clutter  without  affecting  clear -weather  P^. 


TABLE  2.  REDUCTION  IN  SEARCH  DATA  COUNT  USING  VARIOUS  WINDOW  SIZES 


Window  Size 

SDC 

Percent  Reduction 

8x12 

2,686 

49.9 

16x12 

1,760 

67.1 

24x12 

1,489 

72.2 

30x12 

1,338 

75.0 

CD  ACE  3 

5,362 

- 

TABLE  3. 

FREQUENCE 

’ OF  OCCURRENCE  OF 

PAIRS  IN  THE  CLUTTER 

SUM  WINDOW 

Random  Noise 

Clear-Air 

Weather  i 

Number 

of 

Generator  Input 

Area 

Area 

Pairs 

(Percentage) 

(Percentage) 

(Percen 

1 

50.1 

34.5 

94.9 

2 

17.8 

8.7 

88.0 

3 

5.4 

2.1 

77.9 

4 

2.0 

0.7 

68.7 

5 

1.1 

0.5 

60.1 

6 

- 

0.4 

50.1 

7 

- 

0.3 

39.4 

10 

- 

0.1 

21.3 

15 

- 

- 

5.8 

20 

- 

- 

1.2 

Note : 

Thermal 

Pfl  = 5.0  percent 

Clutter 

Pfj  = 8.0  percent 
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24x12  ACE  WINDOW  TESTS. 

The  testing  of  the  lead  edge  curve  using  an  24x12  window  area  was  divided  into 
two  areas  of  accomplishment.  First,  five  video  tapes  of  quantized  hit  data 
were  recorded  on  tape.  This  was  performed  using  two  tape  recorders  as  shown 
in  figure  3.  The  prequantized  tapes  were  used  to  eliminate  any  changes  in  the 
analog  CD  quantizer  from  affecting  the  test  results. 


76-40-3 
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FIGURE  3.  EQUIPMENT  CONFIGURATION  FOR  RECORDING  QUANTIZED  HITS 
FROM  THE  CD 

Next,  the  five  tapes  were  replayed  into  the  CD.  The  CD  outputs  were  recorded 
on  a digital  tape  recorder  in  building  149,  NAFEC.  A second  replay  of  the 
quantized  video  tapes  was  made  with  the  correlation  estimator  unit  replacing 
the  standard  ACE  3 circuits.  These  output  messages  were  recorded  on  another 
digital  tape  recorder.  These  tapes  were  then  used  as  input  to  the  central 
computer  complex  (CCC)  for  tracking  and  display.  Search  target  tracks  on 
targets  of  opportunity  were  initiated  in  areas  free  of  weather  clutter  and  on 
targets  in  clear  air  proceeding  into  weather  clutter.  The  same  targets  were 
tracked  on  both  the  modified  and  the  unmodified  system.  All  five  pairs  of 
digital  tapes  were  analyzed  in  a similar  manner.  A comparison  of  the  data 
obtained  for  three  of  the  tapes  is  presented  in  tables  4,  5,  and  6. 
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TABLE  4.  TAPE  76-06  Pd  RESULTS 


Probability  of  Detection 


CD/ACE  3 

CD/Correlation 

Target 

Scans 

Estimator 

Number 

Tracked 

(Percentage) 

1 

65 

89.2 

90.8 

2 

65 

56.9 

61.5 

3 

37 

73.0 

81.1 

4 

54 

94.4 

94.4 

5 

39 

97.4 

97.4 

6 

85 

92.9 

94.1 

7 

73 

93.2 

91.8 

8 

18 

72.2 

94.4 

9 

15 

93.3 

93.3 

TABLE 

5.  TAPE  74-07  Pd  RESULTS 

Probability 

of  Detection 

CD/ACE  3 

CD/Cor relation 

Target 

Scans 

Estimator 

Number 

Tracked 

(Percentage) 

1 

45 

56.0 

60.0 

2 

54 

81.5 

88.9 

3 

57 

96.5 

87.7 

4 

36 

91.7 

91.7 

5 

63 

84.0 

93.7 

6 

36 

94.4 

94.4 

7 

34 

97.1 

97.1 

8 

64 

90.6 

92.2 

9 

42 

83.3 

97.1 

TABLE  6. 

TAPE  74-13  Pd  RESULTS 

Probability  of  Detection 

CD/ACE  3 

CD/Cor relat ion 

Target 

Scans 

Estimator 

Number 

Tracked 

(Percentage) 

1 

59 

78.0 

78.0 

2 

62 

95.2 

100.0 

3 

34 

100.0 

97.1 

4 

69 

95.7 

87.0 

5 

61 

72.1 

70.5 

6 

47 

74.5 

95.7 

7 

41 

100.1 

100.0 

8 

21 

85.7 

90.5 

9 

83 

94.0 

94.0 

10 

82 

98.8 

90.2 

11 

73 

94.5 

90.4 
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While  the  digital  recordings  were  being  made,  a count  of  the  search  targets 
declared  was  made  for  a 5-minute  period  on  each  tape.  The  same  5-minute 
period  was  counted  for  both  the  modified  and  unmodified  systems.  These  SDC's 
are  an  indication  of  the  relative  false  data  rates  for  each  system.  These 
data  are  depicted  in  table  7. 


TABLE  7.  SEARCH  DATA  COUNT  RESULTS 


t 


t * 

\ ! 

1 \ 

Tape 

Number 

SEARCH  Targets 
CD/ ACE  3 

CD/Correlation 

Estimator 

Reduction  Using 
Correlation 
Estimator 
(Percentage) 

74-07 

10,300 

6,800 

-34 

1 

74-13 

5,600 

4,144 

-26 

| 

76-06  Log 

5,925 

5,239 

-11.6 

75-12 

2,130 

1,950 

- 8.5 

76-06  MTI 

2,500 

2,600 

+ 4.0 

This  table  shows  a relative  decrease  in  SDC  from  34  to 

8. 

5 percent  for  log 

video  and  an 

increase  of  4 percent 

for  MTI  video.  The 

tables  summarizing 

Pd  for  these 

same  tapes  demonstrate 

no  measurable  loss 

of 

target  detection 

i using  the  correlation  estimator  unit. 
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SUMMARY  OF  RESULTS 


1.  The  correlation-sensitive  ACE  unit  effectively  interfaced  with  the  CD 
to  provide  lead  edge  information  based  on  the  number  of  hits  and  the  number 
of  azimuth  hit  pairs  within  the  ACE  window  area. 

2.  The  initial  tests  using  an  ACE  window  of  eight  range  cells  by  12  radar 
sweeps  resulted  in  reductions  in  both  the  probability  of  false  alarm  (Pfa) 
and  the  probability  of  detection  (Pj)  of  true  aircraft. 

3.  Attempts  to  optimize  the  lead  edge  curve  for  the  8x12  window  were 
unsuccessful.  Each  attempt  to  reduce  Pfa  resulted  in  a corresponding  loss 
of  Pd. 

4.  The  tests  measuring  the  frequency  of  occurrence  of  azimuth  pairs  of 
hits  in  the  ACE  window  demonstrated  that  pair  measurements  are  a positive 
indicator  of  the  presence  of  correlated  search  radar  returns  (i.e.,  weather 
clutter,  ground  clutter). 

5.  The  lead  edge  curve  design  techniques  used  by  MITRE  resulted  in  a greater 
reduction  in  Pfa  when  larger  ACE  window  sizes  were  tested. 

6.  The  correlation  estimator  unit  using  a 24x12  window  reduced  the  starch 
data  count  from  8 percent  to  34  percent  on  four  samples  of  weather  clutter 
returns.  These  returns  were  recorded  from  the  log  video  channel  of  the  ARSR-2 
radar. 

7.  Target  detection  for  the  four  log  weather  samples  was  comparable  for  both 
the  modified  and  the  unmodified  CD. 

8.  One  sample  of  MTI  video  recorded  from  the  ARSR-2  radar  yielded  a 4 -percent 
increase  in  the  search  data  count  when  the  modified  ACE  circuits  were  compared 
to  the  performance  of  the  CD/ACE  3.  Target  detection  was  equal  for  the 
CD/ACE  3 and  the  CD/correlated  ACE  unit  (24x12  window). 
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CONCLUSIONS 


It  is  concluded  that: 

1.  An  ACE  window  of  8 range  cells  by  12  triggers  is  of  insufficient  size 
to  effectively  incorporate  correlation  estimation  techniques. 

2.  A reduction  of  10  to  30  percent  in  search  false  alarms  with  no  reduction 
in  true  aircraft  detection  is  possible  using  the  correlation  estimator  unit. 

3.  Curve  optimization  for  the  correlation  estimator  unit  is  extremely 
arbitrary.  Results  indicate  that  the  curve  selection  may  be  dependent  on  the 
type  of  radar,  video  characteristics,  quantizer  performance,  and  the  amount 
of  actual  radar  clutter  correlation. 


RECOMMENDATION 


The  NAFEC  test  results  clearly  indicate  that  second-threshold  control  based  on 
azimuthal  correlation  is  effective  in  controlling  the  false  alarm  rate.  How- 
ever, a further  evaluation  of  these  techniques  is  necessary  at  field  sites 
where  search  false  targets  due  to  weather  clutter  are  a significant  problem. 

It  is  recommended  that  a modified  target  detection  group  (TDG)  incorporating 
correlation  estimation  techniques  based  on  the  specifications  developed  for 
the  design  of  the  NAFEC  correlation  estimator  unit  be  installed  for  a long- 
term field  evaluation. 
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